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Abstract of JP2001 203574 

PROBLEM TO BE SOLVED: To provide an 
automatic correction circuit for variation in 
resistance that can reduce its chip area and 
eliminate the need for destroying a Zener 
diode for correcting the variation in the 
resistance. SOLUTION: The automatic 
correction circuit for variation in resistance is 
provided with an internal reference resistor R1 
and an external reference resistor R2 for an 
LSI, a digital/analog converter 14 that receives 
a reference voltage and outputs voltage in 
response to signals (S0-S3), a comparator 16 
that receives an output voltage of the 
digital/analog converter (Vinp) and voltage 
(Vinn) resulting from voltage-dividing the 
reference voltage with the internal reference 
resistor and the external reference resistor and 
compares them, a counter 13 that receives an 
output signal from the comparator and counts 
up the signal synchronously with a clock pulse, 
a decoder 9 that receives the count value and 
outputs a decoded signal to the digital/analog 
converter, a register 8 that stores and latches 
the count value of the counter 13 when the 
output signal from the comparator is inverted, 
a decoder 6 that decodes an output of the 
register 8, and resistor strings Ra, Rb whose 
switches are ON/OFF- controlled by an output 
signal of the decoder 6. 
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iRa, R b<Dtf ^o^^rgtbMiELT, n— y^y^ 

[0 0 3 7] «&ttfbo#gf&«ElHl?&7^1bf^^ov^ 

20 [ 0 0 3 8 ] L S I rtnSW&ftR 1 tt— i»as*i|MIJE 
1 0^AM^«$^*5^ 

tt^ffiiBT-t^^KmffiMfcB:, LS I ^gB 
*»ffi«:R 2^SBKSixr*3D , l s i aashi^SiR 
1 k L S I #HB»lp»S:R 2t^J;5«a:^ h y >^17 

S3§mj£i ok&eptoistixt&Vs ls i 

StfCR 1 k L S I *M«»«6gLR 2 fcO«Rj»Ktt, £ 
yaffil OS:^BELfcaspJt;(R«ffiVinn^ajASix 
-So r<^S2gJt»®EVinncommfli[f*, L S I rt£&£ 
PffifeiR1^> LSI^»»tSRR2i:, SflMBEVr 
30 ef^fc, ft* (2) -C-S-fcbitSo 
[0 0 3 9] 

Vinn=VrefxR2/ (R1+R2) -(2) 
[0040] LSI ftmmmt&tfiRl k L S I 
SfetR2ic:J:i9^ffi$tt/cS^ltKmffiVinnf4, ±* 

(2) 51^ ls i mmm&triRivi&b^ 

[0 0 4 1] Ifc^oT, £2pltKSmvinn^®JEfiS 
*&m-t'Z>Z-kXs ±* (2) LS I rtSB 

*!»»fiiRi<oiatt:ffl[S:*aj-r«wi^-e#*o fflffifa: 

tiay/^-? 1 6 T^T ? o 
[0 0 4 2] L S I rt»SSt^*B»ffl[»Mtt. *6 

[0 0 4 3] LSIrt»^a5fi^hy^^lD 
AfflJl 4fc*5tt?K A^J ^ - Kir^J-T ^, 7tP ^{S-^-ffi 

Avinptt. ls i rt««a«<75tfP>o#jj: € te,-r, «r 

[0044] S$r[^ h y Ag(5 1 4 OTfo^I 

50 ^-ffl^Vinpt. S2gitfemflEVinnSr3^/<u^^ i 6 
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[0 0 4 5] LS I ftU<Dl&tii<D\ibl%ti\ +3 0% 
4^-30%4Ttf5)O<*ttt, o— ✓<*7-fA'* — 

#*:/«ntt** (3) ±9, 4^tx^t45. 
[004 6] 

n = 60°/o/20°/o+l=43'7/ "(3) 

[0047] lsi ftmmmt&mR ulsi ^s*p 

gfeiR2^100KQi:U tefci* h U y^lDAfll 
4^*3*t-5ffi6t^ h y >-^R 3-R 7C0Sfet{tt(DfpR 3 
+ R4+R5+R6+R7Srl00KQ^t^)^, R 
3, R4, R5, R6, R7«llt ^T^«SZ1^ 
(4) ~ (8) «fc 9*»5^t^-(*#* 0 

[0 0 4 8] 
R3+R4+R5+R6+R7 = 1 00 K Q • • ■ (4) 

(R3) / (R4+R5+R6+R7) =0.7 -(5) 

(R3+K4) / (R5+fl6+R7) =0.9 -(6) 

(R3+R4+R5) / (R6+R7) =1.1 -(7) 

(R3+R4+R5+R6) / (R7) =1.3 -(8) 

[0049] R3, R4. R5, R6, R7"Cflfj*Sn 

[00 5 0] 0 5<D0#£!|T 1 fc*5l*-C, A2M£tttfB#l 

[00 5 1 ] 3t'7hO^^yh«ffttiACO0, c 
OK C02te, ^P^^/^f^llMltttlA 

[0 0 5 2] Z<D3*?y h # ^ Mff^Tfe 2 fcf>y hft 

#tt* 7*=*— >/Egg9l;iJ: 0 2 try Kzv<>f**-y • 
*K##J$*U 4<S(D-r ^ — KfB-g-S 0~S 3 S:#4 0 
[0053] ^lt, K«»S 0~S 3K± 

5, AA3-KCO0, COll^tS^^yffif^ 
-Yy^«»t*«ONi4 9, DAT-^o^flr*VinpiL 

[0 0 5 4] 3^^1611 DATtP^tli 
* «EEflt V i np £ i^K«EE V i nn<£> Hffiffi *r fcb« U 
V i np> V i nn^B§»»-*> 5*&lwtt, = U"— * tB* 
fS-g-l SttHighw^uirfttK Vinp< V inn^BB^f- 
fc 5*§-£K =3 * m^ff # 1 5 I* Low t 

[00 5 5] 0 5^i-J:9t-, P#£jT2l;i*3l v T, =■ 
y/NU- ^fctj^ff-^- 1 5 ^HighU^u^^bLowU^^tw 
^ftbfc i^DATfp ^{f -^UiASflE fit V i np#£ 

:pttl£*JEVinn<!: x L S I *M»SJWgffiR2i: , ±5fc 
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(2) ©HffA^b, ls i mmmmiiR\(omK(o 

[0056] !3 5COP#S!lT3^*3V^T, = >v<U— 

5^RfEUfct#0=i— KSr. LSI P^&itf&JrC 

[0 0 5 7] U^^ElK8tt, A*=— KCOO, C 
OK C02£iEttL-t > LS I rt«JStt*>tffeo#=a- 
K (REG[2:01) ^ITffiAt^ 

[0 0 5 8] >v< * tH^3fff# 1 5 ^Kjfto b*^o 
70 — COO, COK CO 

[0 0 5 9] Uv^^^lHl^S^bta^^ixS 3 \f y Y<D 
«gtOtfbo#3— Ktt, a-/^7>f/^-|5|BlS: 
««Uv^86t^ h y ^^lB^ = -^IsI8S6trAA 
LSI rtffllSgtotffco* a — KREGO. REG 1, REG 
2^ , «ffi<Ptt#«»*as* fc < * 5 * y ^tee 

20 [0 0 6 0] *MMMXte. ffifet«bo#cottjE$r-3 
0%^fc + 3 0%4t?2 0%^f y^tff n — 

✓^^A** — SKl^gt^ hy^^SBRa, Rb& 

R8:R9:R10:R11:R12=7:2:1:K2 

[0 0 6 1] V V V^pBR a, Rb ^rtl^ 

TV>5 5«(0^>f y^SBKS*t-C*5 5, LSI« 

So 

[0 0 6 21 n— (HISS 1 (Dl&ttX hi) V 

^SBR a , R b (DfflamW-ib^ZtfWEWin- 3 0% 

1 0%7i^+ 1 0%*T-<O$5Hrt^4tE$HSo 
[0 0 6 3] 5>^K*»&^tt**lt 

0ij<o 2 o t 1 y -emt>> < i$i£-tz> w 

[0064] fttc:, *»W<ote©3llfcWfcov^-ctt«i- 
40 5. Baeii, *38W«)JS2«>|IJt0i]«)«j«SrS%-*-B|-e*> 

(CODEC) LS IC0iMIS^^ns/^4 5fi, T'T 9 

t, ADC (TtP^/f^^/l^iffi 0*84 3 

£fl||9tffilsllS3 5 btmz.Xii*&. 
[0 0 6 5] feWMMmiS 3 5 14, >-^° 37t s 

Pft^MOSFET PI, P2ir, ^SSEPIhJJS 
fflS^ffiet^ h y Vi/Isl?§3 8 i:, Srfll*.-r«j«*ix 

50 <73ggA^)^^ig$n. y- h^^-x: T v7 P 3 7<7?|±J 
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*J»fc«tt3*l-0^*FET Pli, y-^ittK 
B^g£*V/— h^FET P 1<dV— h\Z&mWfil£tX 
fcFET P 2 £14* h 5 7—[s]S&$r*?f$;L-C^ 

[00 6 6] £©j£*»SlilI]l83 SfcA^SixSiKlWI 

5. 

[00 6 7] £«ftHKIslIg££9«&i::* hyv^38© 
FET PIOKK^S^, ^7^3 75 

^Kg^^S*-* yf*S0Nbfci^l-« 8£*y:/i: 
2£ig«ffil 0*SEPiD$n5 (^7>73 6 roKftsA^ 
[00 6 8] Lfc^oT, €«B5caitH]^fflS*ffi;6t^ h 

y >-?3 8 izmrizmm-t, oNLtv^Myf©a 

@ig3 6©AM (FETP1©KW>) ^A^J^ 
ft, *UVh$7-[HlS&3 6?>liit)ffi (FET P2» 

[00 6 9] ^^;»(EJ!i;isisg3 5A^w^^:Bit(4, 

T^yi£lSS4 4 <t, ADCl£lSg4 3tc:tfei&$ft, rftfe 

[00 70] «EPJ»WSffi«?^#ttaeiR 1 3 (Dffiift 
(4, 0-gBiSmcSg8&£ft, *u**EIIM ll-SSttSix 
5= 

[00 7 1 ] Sfcttf bo#gt&ttjE[Hl^3 9(4, LSI 

[00 7 2] [217(4, *3giq<Ofg 2 W^JS^JcOtbf^Srsft 
0J-t--5fci*ro»ttHElT*fcSo 121 6 ,&t>*EI 7 £#j$LT, 

[00 7 3] f^a-fy^LS I Oj£f£^:/n -y 4 
514, g5^F«fgro^^^7!i^WT-^n^A*ff-§-4 2 
Sr, «ffi5pj#w»ffl^#^««;4 0 4:, ^ * TvtTH 
Sg4 4K4 9tfi|)ILTADClH]S§4 3 T^PiS^f << 

S IICI4, ®E*lJ#fSfifflW^f+»tefet4 014, 
SB ST' 3b So 

[0 0 7 4] Stfttf &>o#i»»iElH]|&3 9^LS I 

j£«««JilHlBJH h y ^^3 snf^—tf 

0SS6 trA7J$ft, L S I =— KA> 
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£ft5;W ->f?;ON$*5w tX\ ffifetfttWtfbot 
SrffliEi-?). 

[0 0 7 5] *mV&4: 1 I4 4l@<7?;*.-!' yfSWl 

~SW4A^t^Jtttt3!), ffifetf4f>o#ci»b^|±5 
B* (i7dXf-77'A 1 «>bA 1 0) KI4, -feU-^^Is] 
g§4 1 <DX4 vJ-SWZb SWWONLt (El 7©^f 
y 7° A 2 ) , WSM'&WS&m «0^#»t«tnC 4 0 <0}£}jt; R 

70 [0 0 7 6] iSllSf^a-fy^LS I 

1 2) {-(4, ir 1^*0884 1 ©^^f SWI i: SW2 

4 2 *«ffi5p]»BWffl*M+»t««: 4o^w^7 
s§4 4 kj: vmts-m&isnm&mi&iz.tj:*. 

[00 7 7] *^PJW^2(O^J£0iJ-C-(4, ®£fl|WSS?f 
/flWfl-ttttffifeU 0 ^StrLlibo^ffiiE^OL S I ^gR 

»2p«fei;i:*fflb-c*5i?, ls I ^gpSj1S1£}7i:i:>><£5fl- 
tt^:rlg;}7i;a5p D p& lfiMb-tirSr 4: t. L S I <D tr>*«r 

}£fct4 0 Sri? ESS 4 1 Sr^ffl-r^rt-e, LSI 
^»*flS«gi i -e * * * t? *> * . 

[0078] ft**, *&m<n%s2 <onmm\zte^x y l 

5 I ^»»lWg^«ffli-S*M+»t«gttt«EE*i]^* 
[00 7 9] 

30 [00 80] <n% 1 W3WIII4, y 7"ffi« SrJfeP' 

[00 8 1 ] ^<£»SSJ|4, *%BJ(z*5tNTf4, fy^rt 

gcirt a.— x^i-i — b'RVb y 5 ^vm<D 

i: LTV^7c*T*fe5„ 

[00 8 2] *&W<Dm2<D%)m-±. I C®i3£l*rc<0 
*HESrff5B*M**<i-wt**-CtS. iV*5£fc-e* 

So 

[0 0 8 3] ^-roifili, *^BJ(c*3^T{4, Sfet»4P> 
[00 8 4] *¥£W<Dm 3 W^b*(4, ^^SetSl5p D p^ 

lKtjfcif, LSi©k-y»io«t,frt^ 
T*#S, 4:T-fc5. 
[0 0 8 5] -£cD3fi3l4, *^PJ^*5^-C(4, ^^«f£ 
ffico^3— fy^ LS I (C^cDgBp^T-foS-^-r 
V7Tl|gSfflro«ffi3pJ#«*ffl«>*M+tt««:Sr. -feu^^ 

ls i^.eua2pffi«ti:*fflLT^5fc«), issr, ^usss 
50 Riuis-ettffli-s^M+itiSipediSrL s i nmzm^ir* 
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